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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1-24 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 (JSC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. Claims 1, 3, 5, 7-9, 12-15, and 17-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Possum et al. (US Patent 6,611, 288) in view of Ackland et al. ('Camera on a 
Chip'). 

4. With regard to claim 1 Fossum et al. disclose a MOS image sensor comprising: 

a pixel an ay formed from a plurality of pixels arranged in a matrix of rows and columns 
(FIG. 2, column 3 lines 1-23); 

location processing means for providing a digital location number for each pixel of the 
pixel array (column 2 line 63 - column 3 line 65) [the system stores and compares the location 
addresses, therefore there must inherently be some means for providing the location addresses of 
the individual pixels]; 

signal processing circuitry for reading out signals from the pixel array and outputting 
processed pixel signals (column 2 line 15 - column 3 line 65); 
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dead pixel comparator circuitry for receiving the processed pixel signals from the signal 
processing circuitr)' and examining the processed pixel signals to see if they are indicative of 
dead pixels (column 2 lines 15-65); 

location storage circuitry for receiving dead pixel information from the dead pixel 
comparator circuitry and for storing the digital location number generated by the location 
processing means for each dead pixel(register 300, column 2 lines 63-65); and 

location comparator circuitry for comparing the digital location number of a pixel that is 
being processed by the signal processing circuitry with the stored digital location numbers of 
dead pixels to determine if the pixel that is being processed corresponds to a dead pixel (column 
3 lines 55-65), but fails to disclose wherein the pixel array and the dead pixel comparator 
circuitry is formed on a single integrated circuit. 

Ackland et al. disclose a MOS pixel array and ^signal control/processing formed on a 
single integrated circuit (page 24, column I, first full paragraph). 

it would have been obvious at the time of the invention to one of ordinary skill in the art 
to modify the image sensor taught by Fossum ct al. to include the single chip features taught by 
Ackland et al. in order to improve noise (Ackland et al. page 24, column 1, paragraphs 1-3). 

5. With regard to claim 3 Fossum et al. disclose the image sensor of claim 1 , wherein the 
signal processing circuitry compensates for a dead pixel by repeating a pixel signal from a pixel 
that was read out prior to the dead pixel (column 3 line 66 - column 4 line 7). 

6. With regard to claim 5 Fossum et al. disclose the image sensor of claim 1, wherein the 
dead pixel comparator is initially activated when the image sensor is first powered on to examine 
the processed pixel signals from each pixel only once (column 2 lines 20-22). 
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7. With regard to claim 7 Possum et al. disclose The image sensor of claim 1, wherein the 
location storage circuitry is coupled to an oif chip storage area (register 300, coluriin 2 lines 63- 
65). 

8. With regard to claim 8 Fossum et al. disclose a method for correcting for dead pixels in a 
MOS imaging an ay, said imaging array including a plurality of pixels arranged in a matrix of 
rows and columns, said method comprising the steps of: 

sequentially examining the signals fi'om each pixel in the imaging array to determine if 
each pixel is a dead pixel (column 2 line 15 - column 3 line 23); 

storing a location number of each dead pixel into a reprogrammable memory (column 2 
lines 63-65); 

after all of the dead pixels have been determined and their location numbers stored, 
proceeding with normal , image processing of the imaging array, during which as the signal from 
each pixel is read out, the location number of each pixel is compared with the stored location 
numbers for dead pixels, and the signal from any pixel with a location number that corresponds 
to the stored location number of a dead pixel is compensated for (column 3 line 24 - column 4 
line 27). 

Fossum et al. fiail to disclose the image sensor is of MOS type. 

Ackland et al. disclose a MOS pixel array and signal control/processing formed on a 
single integrated circuit (page 24, column L first full paragraph). 

It would have been obvious at the time of the invention to one of ordinary skill in the art 
to modify the image sensor taught by Fossum et al. to include the single chip features taught by 
Ackland et al. in order to improve noise (Ackland et al. page 24, column 1, paragraphs 1-3). 
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9. Claim 9 is rejected under the same analysis as claim 3. 

10. With regard to claim 12 Fossum et al. disclose the method of claim 8, wherein a location 
comparator is used to perform the step of comparing the location number of a pixel with a stored 
location number for a dead pixel (column 3 Hnes 55-65). 

1 1 . With regard to claim 13 Fossum et al. disclose the method of claim 8, wherein the stored 
location numbers of the dead pixels may be updated by repeating the steps of sequentially 
examining the signals from each pixel in the imaging array to determine if each pixel is a dead 
pixel and then storing the location numbers of each dead pixel (column 2 lines 20-22) [the 
locations are updated with each start-up]. 

12. With regard to claim 14 Fossum et al. disclose a method for correcting for dead pixels in 
a MOS imaging array, said imaging array including a plurality of pixels arranged,in a matrix of 
rows and columns, said method comprising the steps of: 

(a) reading out a pixel signal from a pixel in the pixel array (column 2 line 1 5 - column 3 
line 23); 

(b) determining if the pixel signal from the pixel indicates that the pixel is a dead pixel 
(column 2 line 15 - column 3 line 23); 

(c) storing a location number of a dead pixel (column 2 lines 63-65); 

(d) repeating steps (a) to (c) for each pixel in the pixel array until all of the pixels have 
been read out (column 2 line 15 - column 3 line 23); 

(e) thereafter comparing the location number of each pixel that is being read out with the 
stored location numbers of dead pixels and compensating for the signal from a pixel whose 
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location number corresponds to the stored location number of a dead pixel (column 3 line 24 - 
column 4 line 27); and 

(f) repeating steps (a) to (e) each time the imaging array is powered on for normal 
operation (column 2 lines 20-22). 

Fossum et al. fail to disclose the image sensor is of MOS type. 

Ackland et al, disclose a MOS pixel array and signal control/processing formed on a 
single integrated circuit (page 24, column K first full paragraph). 

It would have been obvious at the time of the invention to one of ordinairy skill in the art 
to modify the image sensor taught by Fossum et al. to include the single chip features taught by 
Ackland et al. in order to improve noise (Ackland et al, page 24, column 1, paragraphs 1-3). 

13. Claim 15 is rejected under the same analysis as claim 3, 

14. With regard to claim 17 Fossum et al. disclose the method of claim 14, wherein the stored 
location numbers of the dead pixels may be updated by repeating steps (a) to (d) (column 2 lines 
20-22). 

15. With regard to claim 18 Fossum et al, disclose a method for correcting for dead pixels in 
a MOS imaging array, said imaging array including a plurality of pixels arranged in a matrix of 
rows and columns, said method comprising the steps of: 

(a) generating a location number for a pixel in the imaging array and reading out the 
signal from the pixel (column 2 line 15 - column 3 line 23); 

(b) determining if the signal from the pixel indicates that the pixel is a dead pixel (column 
2 line 15 - column 3 line 23); 
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(c) updating data stored in a storage area stored during a previous initialization of the 
MOS imaging array, wherein said updating data includes storing the location number of the dead 
pixel in the storage area if the signal from the pixel indicates that the pixel is a dead pixel, storing 
the location number of the dead pixel in a storage area (column 2 lines 20-65); 

(d) repeating steps (a) to (c) until all of the pixels have been read out (column 2 line 15 - 
column 3 line 23); 

(e) after all of the pixels have initially been read out and the dead pixel location numbers 
have been stored, reading out a signal from a pixel in the pixel array (column 3 line 24 - column 
4 line 27); 

(f) comparing the location number of the pixel that is currently being read with the stored 
location numbers of the dead pixels (column 3 line 24 -ci)lumn 4 line 27); 

(g) compensating for a pixel whose location number corresponds to a stored location 
number of a dead pixel (column 3 line 24 - column 4 line 27); and 

(h) repeating steps (e) to (g) for all of the pixels in the pixel array to produce each frame 
of the image signal (column 3 line 24 - column 4 line 27). 

Fossum et al. fail to disclose the image sensor is of MOS type. 

Ackland et aL disclose a MOS pixel array and signal control/processing formed on a 
single integrated circuit (page 24, column 1, first full paragraph). 

It would have been obvious at the time of the invention to one of ordinary skill in the art 
to modify the image sensor taught by Fossum et aL to include the single chip features taught by 
Ackland et al. in order to improve noise (Ackland et al, page 24, column 1, paragraphs 1-3). 
16. Claim 19 is rejected under the same analysis as claim 3. 
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17. Claims 2, 11, and 21-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fossum et al, (US l^atent 6,61 1,288) in view of Ackland et al. ('Camera on a Chip') as applied to 
claims 1, 8, 14, and 18 above, and further in view of Younse et al. (US Patent 4,805,023). 

1 8. With regard to claim 2 Fossum et al. and Ackland et al. disclose the image sensor of 
claim 1 , but fail to disclose wherein the location processing means comprises a location shift 
register for indicating the digital location number of each of the pixels to the pixel array, the 
location comparator circuitry, and the location storage circuitry. 

Younse et al, disclose wherein the location processing means comprises a location shift 
register for indicating the digital location number of each of the pixels to the pixel array, the 
location comparator circuitry, and the location storage circuitry (pixel address counter, column 3 
lines 1-30). 

It would have been obvious at the time of the invention to one of ordinary skill in the art 
to modify the image sensor of Fossum et al. and Ackland et al. to include the pixel address 
counter of Younse et al. in order to know the exact pixel address currently being scanned 
(Younse et aL column 3 lines 1-30). 

19. Claim 1 1 is rejected under the same analysis as claim 2. 

20. With regard to claim 21 Fossum et al, disclose an image sensor comprising: 

a pixel an ay formed from a plurality of pixels arranged in a matrix of rows and columns 
(FIG. 2, column 3 lines 1 -23); 

signal processing circuitry for reading out signals Irom the pixel array and outputting 
processed pixel signals (column 3 line 24 - column 4 line 27); 



Application/Control Number: 1 0/684,706 Page 9 

Art Unit: 2622 

dead pixel comparator circuitry for receiving the processed pixel signals from the signal 
processing circuitry and examining the processed pixel signals, to see if they are indicative of 
dead pixels (column 2 lines 20-65), and for indicating when the location number of a pixel that is 
determined to be a dead pixel should be stored (column 2 lines 63-65), 

Fossum et al. feils to disclose a location shift register for incrementing location numbers 
for pixels in the pixel array; and wherein the pixel array and the dead pixel comparator circuitry 
are formed on a single integrated circuit. 

Younse el al. disclose wherein the location processing means comprises a location shift 
register for indicating the digital location number of each of the pixels to the pixel array, the 
location comparator circuitry, and the location storage circuitry (pixel address counter, column 3 
lines 1-30). 

It would have been obvious at the time of the invention to one of ordinary skill in the art 
to modify the image sensor of Fossum et al. and Ackland et al. to include the pixel address 
counter of Younse et al. in order to know the exact pixel address currently being scanned 
(Younse et al, column 3 lines 1-30). 

Ackland et al. disclose a MOS pixel array and signal control/processing formed on a 
single integrated circuit (page 24, column 1, first full paragraph). 

It would have been obvious at the time of the invention to one of ordinary skill in the art 
to modify the image sensor taught by Fossum et al. to include the single chip features taught by 
Ackland et al. in order to improve noise (Ackland et al. page 24, column 1, paragraphs 1-3), 
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21 . With regard to claim 22 Ackland discloses the image sensor of claim 21, wherein the 
pixel array, the signal processing circuitry, the location shift register and the dead pixel 
comparator circuitry are fabricated on a single MOS chip (page 24. column 1, paragraphs 1-3). 

22. With regard to claim 23 Fossum et al. disclose the image sensor of claim 2 1 , further 
comprising location storage circuitry for storing the location numbers of dead pixels (registers 
300, column 2 lines 63-65). 

23. With regard to claim 24 Fossum et al. disclose the image sensor of claim 23, further 
comprising location comparator circuitry for comparing the location number of a pixel thai is 
being processed by the signal processing circuitry with the stored location numbers of dead 
pixels from the location storage circuitry to determine if the pixel that is being processed 
corresponds to a dead pixel (column 3 line 24 - column 4 line 27). 

24. Claims 4, 10, 16, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fossum et al. (US Patent 6,61 1,288) in view of Ackland et al. ('Camera on a Chip') as applied to 
claims 1, 8, 14, and 18 above, and flirther in view of Lin et al. (US Patent 4,920,428). 

25. With regard to claim 4 Fossum et al, and Ackland et al. disclose the image sensor of 
claim 1 , but fail to disclose wherein the signal processing circuitry compensates for a dead pixel 
by averaging the pixel signal from a pixel that was read put prior to the dead pixel with a pixel 
signal from a pixel that is read out subsequent to the dead pixel. 

Lin et al. disclose wherein the signal processing circuitry compensates for a dead pixel by 
averaging the pixel signal from a pixel that was read out prior to the dead pixel with a pixel 
signal from a pixel that is read out subsequent to the dead pixel (column 6 lines 1 -2). 
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It would have been obvious at the time of the invention to one of ordinary skill in the art 
to modify the image sensor of Possum ei al. and Ackland et al. to include the pixel averaging 
function taught by Lin et al. in order to provide an alternative method that is well known. 
Possum et al. admits the substitution method could be more complicated than he describes, for 
instance Possum discloses a median function is another possibility (Possum et al, column 4 lines 
20-22). Therefore it would be obvious that the mean pixel value taught by Lin would be equally 
valid method of pixel replacement. 

26. . Claims 10, 16, and 20 are rejected under the same analysis as claim 4. 

27. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Possum et al. (US 
Patent 6,61 1,288) in view of Ackland et al. ('Camera on a Chip') as applied to claim 5 above, 
and further in view of Katoh et al. (US Patent 5,796,430). 

28. With regard to claim 6 Possum et al, and Ackland et al. disclose the MOS image sensor 
of claim 5. but fail to disclose wherein the dead pixel comparator may be activated at later times 
to reexamine the processed pixel signals from each pixel so as to update the dead pixel digital 
location numbers stored in the location storage circuitry. 

Katoh et al. disclose wherein the dead pixel comparator may be activated at later times to 
reexamine the processed pixel signals from each pixel so as to update the dead pixel digital 
location numbers stored in the location storage circuitry (column 6 lines 23-41) [turning the 
system off may also activate the detection process]. 

It would have been obvious at the time of the invention to one of ordinary skill in the art 
to modify the image sensor of Possum et al. and Ackland et al. to include the update feature 
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taught by Kaloh et al. in order to provide a further check to ensure that all dead pixels were 
delected by the camera. 

Conclusion 

29. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded ol'the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THl^E 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Adam L. Henderson whose telephone number is 571-272-8619. 
The examiner can normally be reached on Monday-Friday, 7am to 3:30pm. 

If attempts lo l each the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ngoc-Yen Vu can be reached on 571-272-7320. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Inlbrmation regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIK.) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status inibrmation for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see hi:tp://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1 000. 

ALU 

5 September 2007 
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